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DETAILED ACTION 
Allowable Subject Matter 

1 . The indicated allowability of claim 1 is withdrawn in view of the newly 
discovered reference(s) Moriwaki (U.S. 5,014,056) and Sacca (U.S. 5,680,075). 
Rejections based on the newly cited reference(s) follow. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 10/12/2007 has 
been considered by the examiner. 

Specification 

3. The revised abstract received on 9/28/2007 is acceptable. 

Claim Objections 

4. Claim 2, line 6 after the preamble reads: " produce a detected I and Q 
signal, the detecting comprising;" the ";" should be replaced by a semicolon. 
Furthermore, as recited in claims 2, the step of adjusting is interpreted (for the 
purpose of prior art rejections) to be responsive to the digitizing step. 

Claim 26 the preamble reads "A method comprising;" where the should be a 
semicolon. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 2, 4, 10, 12 are rejected under 35 U.S.C. 103(a) as being obvious 
over Birkett et. a!., (U.S. 6,977,976) in view of Mohindra (7,1 10,734) and 
Moriwaki (U.S. 5,014,056). 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes 
prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 
might be overcome by: (1) a showing under 37 CFR 1.132 that any invention 
disclosed but not claimed in the reference was derived from the inventor of this 
application and is thus not an invention "by another"; (2) a showing of a date of 
Invention for the claimed subject matter of the application which corresponds to 
subject matter disclosed but not claimed in the reference, prior to the effective 
U.S. filing date of the reference under 37 CFR 1.131; or (3) an oath or 
declaration under 37 CFR 1.130 stating that the application and reference are 
currently owned by the same party and that the inventor named in the application 
is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by 
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showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

With respect to claim 2, as best understood, Birkett et. al., disclose: 
(a) at a specified stage in an l/Q baseband strip containing multiple automatic 
gain control (AGC) stages (Fig. 2, see AGC stages 29i through 29n column 6, 
lines 47-54) , each of the AGC stages having locally generated control signals 
associated therewith (Fig 4a embodiment of AGC stages, column 7, lines 53-54 
and Fig. 6 (the controller of Fig. 4a), column 9, lines 14-16): detecting respective 
I and Q output signals received from respective I and Q variable gain amplifiers 
(VGAs) associated with the AGC stage to produce a detected I and Q signal, the 
detecting comprising: (see Fig. 6 detector, receiving I and Q signals ) rectifying 
each of the respective I and Q output signals (Fig. 6 rectifiers 621 and 62Q); 
adding the respective I and Q rectified filtered output signals (Fig. 6. adder 63); 
passing the added I and Q rectified filtered output signal through a low pass filter 
to produce the detected I and Q signal; (LPF) (Fig. 6, integrator 64 that functions 
as a low pass filter (see column 9, lines 37-39); digitizing the detected I and Q 
signals (see column 9. lines 55-59, see digital nature of the signals in and out of 
block 65 of Fig. 6); and adjusting with the associated control signal the 
respective I and Q VGAs for differences between the detected I and Q signal and 
a reference signal (Fig. 6 part of the digitizing since digitizing involves the 
detected signal to be compared with a reference level, see column 9, lines 39-43, 
and lines 56-59 where comparison in the digital domain is used, see also that the 
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gain estimate is fed back to control the I and Q VGAs as shown in Fig. 4a); and 
(b) repeating (a) through each AGC stage (Fig 4a and Fig. 6 are understood to 
be applicable to all stages of the circuit shown in Fig. 2). 

Birkett et. al.. do not expressly teach: step passing said respective I and 
Q signals through respective high pass filters (HPFs); and Birkett et. a!., do not 
expressly teach that the adder is an operational amplifier; and where the 
digitizing comprises receiving in an analog to digital converter (ADC) the 
detected I and Q signal, comparing the detected I and Q signal to the reference 
signal, and generating digital up/down and count/hold signal. 

In the same field of endeavor (zero-IF receiver) Mohindra disclose: 
passing I and Q signals through respective high pass filters (HPFs) (see Fig. 1, 
HPFs 24 and 25 filtering I and Q signals respectively, column 2, lines 3-5). At the 
time of the invention, it would have been obvious to a person of ordinary skill in 
the art to modify the system of Birkett et. al., based on the teachings of Mohindra 
to pass I and Q signals through respective high pass filters (HPFs) to remove 
(residual) DC errors. 

With respect to the limitation: adding said respective I and Q filtered output 
signals in an operational amplifier, the combination of Birkett et. al. and 
Mohindra, disclose summing the I and Q filtered signals, and with respect to the 
specific nature of the summer (i.e. op-amp) operational amplifiers and their 
configurations (i.e. op-amp adders) are well known in the art. Therefore it would 
have been obvious to a person of ordinary skill in the art at the time of the 
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invention to use an op-amp to perform addition, and use use few /cheap/widely 
available components to perform addition (op-amp). 

Solving the same issue (conversion to digital signals), Moriwaki discloses 
that digitizing comprises: receiving in an analog to digital converter (ADC) an 
input signal (Fig. 6, see ADC circuit), comparing the input signal to the reference 
signal (Fig. 6 comparators 16a... 16c, comparing bit outputs corresponding to the 
input signal to reference voltages, column 9, lines 8-12, 33-46), and generating 
digital up/down and count/hold signal (see column 9, lines 3-7, and see counter 
20 on Fig. 6, see also Fig. 7A, showing signals F, S, and stop-count, see column 
9, lines 47-67, through column 10, lines 1-3). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Birkett et. al., based on the 
teachings of Moriwaki (that teaches an ADC and discloses specifics concerning 
its function), so that the detected I and Q signal of Birkett et. al., is digitized as 
taught by Moriwaki in a fast and high-resolution A/D converter (see Moriwaki , 
colunin 1, lines 8-10). 

With respect to claim 4, the system obtained by the combination of Birkett, 
Mohindra, and Moriwaki further includes: wherein the comparing comprises using 
a multi-level comparator and a logic circuit to generate the digital up/down and 
count/hold control signal (Moriwaki see Fig. 6, and Fig 7A, see plurality of 
comparators 16a through 16c corresponding to the claimed multilevel comparator 
and the logic circuits to the right of the comparators up to the up/down counter 
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correspond to the claimed logic circuit that generates the digital/up/down and 
count/hold control signals, column 9, lines 47-67, column 10, lines 1-15) . 

Apparatus claim 10 is rejected based on a rationale similar to the one 
used to reject method claim 2 above since claim 10 recites specific components 
used to implement the steps of method claim 2. 

With respect to claim 12, the system obtained by the combination of 
Birkett, Mohindra, and Moriwaki further includes: wherein the number of levels in 
the multi-level comparator is at least four (see Moriwaki Fig. 7A, the levels 
correspond to -5V, OV, 0.3125V, and 5V). 

7. Claims 5-8, 13 are rejected under 35 U.S.C. 103(a) as being obvious over 
Birkett et. al., (U.S. 6,977,976) in view of Mohindra (7,1 10,734) Moriwaki (U.S. 
5,014,056), and further in view of Sacca (U.S. 5,680,075). 

With respect to claim 5, the system obtained by the combination of Birkett, 
Mohindra, and Moriwaki further includes: setting the gains of the respective I and 
Q VGAs (see Birkett et. a!.. Fig. 4a, output of control block 44 is supplied to 
VGAs, column 9, lines 48-51). 

However, neither Birkett nor Mohindra and Moriwaki expressly teach:: 
wherein the adjusting comprises: receiving in an up/down counter the digital 
up/down and count/hold control signals. 
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In the same field of endeavor (digital domain control of a VGA), Sacca 
discloses: wherein the adjusting comprises: receiving in an up/down counter the 
digital up/down and count/hold control signals (see Fig. 2A, see digitally 
controlled programmable gain amplifier (PGA) (Fig. 4A and Fig. 5, column 8. 
lines 24-31), see column 6, lines 15-20, lines 48-60, see counting function of A/D 
and stopping of the counter). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Birkett, Mohindra, and Moriwaki 
based on the teachings of Sacca, so that the adjusting comprises: receiving in an 
up/down counter the digital up/down and count/hold control signals, so that an 
inexprensive ahd free of noise digital AGC system is used (Sacca, column 3, 
lines 1-11, 26-32). 

With respect to claim 6, the system obtained by the combination of Birkett, 
Mohindra, Moriwaki, and Sacca further includes: of the detected I and Q signal 
falls outside a predefined boundary, modifying the gains of the respective I and Q 
VGAs until the respective I and Q output signals achieve desired magnitudes; 
else, maintaining the gains of the respective I and Q VGAs (see Birkett et al., 
column 9, lines 44-50 where the adjusted gain is within an allowable gain range, 
column 9, lines 45-47and the invention relates to AGC i.e. bringing the signal 
levels out of the AGCs at a specified value when the input signal varies within a 
specific dynamic range). 



Application/Control Number: 10/661 ,945 Page 9 

Art Unit: 2611 

With respect to claim 7, the system obtained by the combination of Birkett, 
Mohindra, Moriwaki and Sacca further includes: where modifying comprises 
adjusting the respective I and Q VGA at a fast rate if the detected I and Q signal 
is beyond a first predefined range (see Moriwaki Fig. 7A, the fast count-up 
(down) regions, where the count is generated in response to the detected input 
signal (i.e. the detected I and Q signal of the system of Birkett as modified by 
Mohindra, and Moriwaki) or at a slow range if the detected I and Q signal is 
beyond a second predefined range but not beyond the first predefined range (see 
Fig. 7A of Moriwaki, slow count-up (down) regions, and see that the FR and AR 
regions of Fig. 7A do not overlap). 

With respect to claim 8, the system obtained by the combination of Birkett, 
Mohindra, Moriwaki and Sacca further includes: wherein modifying comprises 
adjusting the respective I and Q VGAs at a large magnitude if the detected I and 
Q signal is beyond is beyond a first predefined range or at a small magnitude if 
the detected I and Q signal is beyond a second predefined range but riot beyond 
the first predefined range. 

With respect to claim 13, claim 13 is rejected based on a rationale similar 
to claim 5 above. 

8. Claims 20, 26, 31-33 are rejected under 35 U.S.C. 103(a) as being 
obvious over Birkett et. a!., (U.S. 6,977,976) in view of Moriwaki (U.S. 5,014,056). 
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With respect to claim 20, Btrkett et. al., disclose: I and Q variable gain 
amplifiers (VGAa) to generate I and Q signals (see Fig. 4a, see the I and Q 
VGAs 431, 43Q), respectively; a detector to generate a detect signal from the I 
and Q signals (see Fig. 4a, control 44, see details shown in Fig. 6, column 4, 
lines 17-18, see signal d, detected signal, column 9, lines 14-43) convert the 
detect signal to a digital detect signal (see column 9, lines 56-59, digital signals 
used with digital circuitry); digital engine to generate a control signal responsive 
to the digital detect signal and a reference signal (column 9, lines 56-59, see 
control signal to VGAs, responsive to the digital detect signal and a reference 
signal (where part of digitizing involves comparison with a reference signal)); and 
where the I and Q VGAs operate responsive to the control signal (column 9, lines 
39-44). 

Birkett et. al., do not expressly teach: an analog to digital (ADC) to 
convert the detect signal to a digital detect signal; where the ADC is enabled to 
compare the detect signal to the reference signal, and generate digital up/down 
and count/hold control signals as the digital detect signal; 

Solving the same issue (conversion to digital signals), Moriwaki discloses 
that digitizing comprises: an analog to digital converter (ADC) where the ADC is 
enabled (Fig. 6, see ADC circuit) to compare an input signal to the reference 
signal (Fig. 6 comparators 16a.., 16c, comparing bit outputs corresponding to the 
input signal to reference voltages, column 9, lines 8-12, 33-46), and generate 
digital up/down and count/hold signal as the digital detect signal(see column 9, 
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lines 3-7, and see counter 20 on Fig. 6, see also Fig. 7A, showing signals F, S, 
and stop-count, see column 9, liries 47-67, through column 10, lines 1-3). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Birkett et. al., based on the 
teachings of Moriwaki (that teaches an ADC and discloses specifics concerning 
its function), so that the detected I and Q signal of Birkett et. al., is digitized as 
taught by Moriwaki in a fast and high-resolution AID converter (see Moriwaki , 
column 1, lines 8-10). 

With respect to claim 31 , the system obtained by the combination of 
Birkett et. al., and Moriwaki further includes: where the ADC comprises a multi- 
level comparator and a logic circuit; where the multi-level comparator is enabled 
to compare the detect signal to the reference signal; and where the logic circuit is 
coupled to the multi-level comparator and is enabled to generate the digital 
up/down and count/hold control signals (see Fig. 6and Fig. 7a the multilevel 
comparator comprising the 16a-16c comparators , see also the up/down counter 
20 and signals out of multilevel comparator, of Moriwaki, column 9, lines 46-67, 
column 10, lines 1-3). 

With respect to claim 26, Birkett et. al., disclose: at each of a plurality of 
serially connected gain control stages (Fig. 1, see the cascaded AGC stages 14i 
through 14n), each of the stages having a respective I variable gain amplifier with 
a respective I output signal and a respective Q variable gain amplifier with a 
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respective Q output signal (Fig. 4a, VGAs 431 43Q); generating a respective 
detect signal from the respective I and Q output signals (control 44 details are 
shown in Fig. 6. signal d is the detect signals, see column 4, lines 17-18, column 
9, lines 14-36) ; at each of the stages, converting the respective detect signal to a 
respective digital detect signal (column 9, lines 53-59 where signals in the digital 
domain are used); at each of the stages (column 9, lines 14-36, where it is 
understood that the details apply to the cascaded AGC stages), generating a 
respective control signal to control the respective I and Q variable gain amplifiers 
responsive to the respective digital detect signal; at each of the stages (see 
column 9, lines 53-59), adjusting the respective I and Q variable gain amplifiers 
responsive to the respective control signal (see gain control signals, column 9, 
lines 53-59); 

Birkett et. al., do not expressly teach: and where the converting comprises 
comparing the respective detect signal to a respective reference signal via a 
multi-level comparator and a logic circuit. 

Solving the same issue (conversion to digital signals), Moriwaki discloses 
where the converting comprises: (Fig. 6, see ADC circuit) comparing a signal to a 
respective reference signal via a multi-level comparator and a logic circuit (Fig. 6 
comparators 16a. .. 16c, comparing bit outputs corresponding to the input signal 
to reference voltages, column 9, lines 8-12, 33-46), and generate digital up/down 
and count/hold signal as the digital detect signal(see column 9, lines 3-7, and 
see counter 20 on Fig. 6, see also Fig. 7A, showing signals F, S, and stop-count, 
see column 9, lines 47-67, through column 10, lines 1-3). 
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At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Birkett et. al., based on the 
teachings of Moriwaki so that the converting comprises: comparing the 
respective detect signal of Birkett et. al., to a respective reference signal via a 
multi-level comparator and a logic circuit as that a digital signal is obtained using 
a fast and high-resolution A/D converter (see Moriwaki , column 1, lines 8-10). 

With respect to claim 32, the system obtained by the combination of 
Birkett et. al., and Moriwaki further includes: where the converting comprises 
generating digital up/down and count/hold control signals via the logic circuit. 

With respect to claim 33, the system obtained by the combination of 
Birkett et. al., and Moriwaki further includes: where the generating the respective 
control signal comprises: (a) receiving in an up/down counter the digital up/down 
and count/hold control signals; and (b) determining the respective control signal 
based, at least in part, on the value of the up/down counter. 

9. Claim 21 is rejected under 35 U.S.C. 103(a) as being obvious over Birkett 
et. al., (U.S. 6,977,976) in view of Moriwaki (U.S. 5,014,056) and further in view 
of Liang (U.S. 7,145,934). 

With respect to claim 21, neither Birkett et. al., nor Moriwaki expressly 
teach: I and Q buffer amplifiers between the variable gain amplifiers and the 
detector to buffer the I and Q signals, respectively. 
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In the same field of endeavor (RF receivers, Fig. 3, column 2, lines 1-2, ) 
Liang discloses: I and Q buffer amplifiers to buffer the I and Q signals, 
respectively (Fig. 3, see receiving side 330, buffer and amplifiers 334, 344 for the 
I and Q signals, column 6, lines 34-36). 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Birkett et. al., and Moriwaki based 
on the teachings of Liang, so that I and Q buffer amplifiers between the variable 
gain amplifiers and the detector to buffer the I and Q signals, respectively, the 
motivation being the buffer/amplifiers are used to buffer and amplify the I and Q 
signals at the receiver. 

10. Claims 22- 25, 27-30 are rejected under 35 U.S.C. 103(a) as being 
obvious over Birkett et. al.; (U.S. 6.977,976) in view of Moriwaki (U.S. 5,014,056) 
and further in view of Mohindra (7, 11 0,734). 

With respect to claim 22, neither Birkett et. al., nor Moriwaki expressly 
teach: respective I and Q high pass filters to generate I and Q filtered signals by 
removing direct current offsets from the I and Q signals. 

In the same field of endeavor (zero-IF receiver) Mohindra disclose: 
passing I and Q signals through respective high pass filters (HPFs) (see Fig. 1, 
HPFs 24 and 25 filtering I and Q signals respectively, column 2, lines 3-5). At the 
time of the invention, it would have been obvious to a person of ordinary skill in 
the art to modify the system of Birkett et. al.,and Moriwaki based on the 
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teachings of Mohindra to pass I and Q signals through respective I and Q high 
pass filters (HPFs) to remove (residual) DC errors. 

With respect to claim 23, the system obtained by the combination of 
Birkett et. al.,, Moriwaki, and Mohindra further includes: respective rectifiers 
communicating with the respective I and Q high pass filters to change each of the 
I and Q filtered signals from alternating current to direct current, producing I and 
Q rectified filtered signals (see Birkett et. al., Fig. 6, rectifiers 621 and 62Q). 

With respect to claim 24, the system obtained by the combination of 
Birkett et. al.,, Moriwaki, and Mohindra further includes: the detector includes: 
(circuitry to) generate an added I and Q signal by adding the I and Q rectified 
filtered signals (see Fig. 6 of Birkett et. al., adder block 63). 

The combination of Birkett et. al., Moriwaki, and Mohindra do not 
expressly teach that an operational amplifier (is used) to generate an add I and Q 
signal. Operational amplifiers and their configurations (i.e. op-amp adders) are 
well known in the art. Therefore it would have been obvious to a person of 
ordinary skill in the art at the time of the invention to use an op-amp to perform 
addition, and use use few /cheap/widely available components to perform 
addition (op-amp). 

With respect to claim 25, the system obtained by the combination of 
Birkett et. al.,, Moriwaki, and Mohindra further includes: the detector includes: a 
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low pass filter to filter the added I and Q signals to produce the detect signal 
(Birkett et. al., Fig. 6 integrator 64, column 9, lines 37-39). 

Claims 27-28 are rejected based on rationale similar to the one used to 
reject claim 22, 23, respectively. 

With respect to claim 29, the limitations of claim 29 are disclosed by the 
system obtained by the combination of Birkett et. al.,, Moriwaki, and Mohindra 
further includes: where the generating the respective detect signal comprises: 
adding the respective I and Q rectified filtered signals to produce a respective 
added I and Q rectified filtered signal (see Fig. 6 of Birkett et. al., adder block 63). 

With respect to claim 30, claim 30 is rejected based on rationale similar to 
the one used to reject claim 25 above. 

Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to SOPHIA VLAHOS whose telephone number 
is 571 272 5507. The examiner can normally be reached on MTWRF 8:30- 
17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mohammed Ghayour can be reached on 571 272 3021 . 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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